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indeed, in me arig:na, four-fermion made! Of ML, the 0 meson leE”lf (2) wa5 

diicaverPd but not Sig”ificant,y oxploired becauSe no mass Scale WBE then a910ciated 

with m. or rnQk. F”rthelmOre the NJL @d theory is “onrenormalirable and it was not 

Clear to “ihat exteqt (2) fo,,o~Nrd for “realiitic” made, field theories. Here we wish to 

ItleSS that GlCD is one such renormaliza!Jle ttleccy ior which (2) is did and for which 

m&7 = Zmqk rnBkE good slenomenoloqical sense. 

TO begin wit+‘. we remind the reader Of the BllbtletieS in proving the first 

ip0”taneo”s broa’kdrwn condition (1) in the context of ct’ira,.invariant quark-gluon field 

themie.. I” particular, the bound ntate !hamogeneouo, f3etne.Salpeter equatim depicted 

in Fig. 1 at q * 0 only relates the o- Spinless wave function P& to the Spinless 

cOmpOne”l ap*) Of the dressing equation with inveme q”aik propagator s-+p1 = & + 

Q7CpZ). The Spill one nature a, the g,uon complicates the Spontaneo”~ brea!4awn 

condition (1) de the form,fsctor D(~% m it is the bpin 4 aXia~-YeCtol ward 

&,$ = ol = f J ~mPbZdZW2 1 
q.2 . $ q2 i 0 

dP2(k) 
=- dIdq2f~ I ” PkZ q2 = lid - 4!A (4a) 

u(p* ,p = &) = 1 , ImUbZ.q%q~2 
11 $2 _ J q2 = 4m2 

do k) 
=. d Id I (k-P)2 11 -A- “(2 q2 = nm= - 42). t (4b) 
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Since the 1atter observation Is our key point, we provide further elaboration. 

Alympmic ,reedom requires not only a logarithm ‘a,, Off of the q”ark-gl”o” cwpunq 

lot I& p*/n*, but Sk0 that such couplings g(p*,q*,p.q) depend upon Only o”e 

momentm i”YBliant, ,a., p* in this case. Thus the dedred q* suppersion in the 

peudoscalar and scalar wave ,unctiona Of (4, follaws for mm when p* >> A*. 

However, the sponta”ea”9 gsneration Of quark mass occurs for mdynb2) i -c(p*YD(p*~ 

L 0, where m dyn I. ule dynamically generated quark nwS8 appear,ng In Lb3 quark 

propagator and in tlls induced wamb”-Goldsto”e) preudoscalar cwnponant of tha BXiSl 

J”5 = r,r5 - 
*qynb2h5~ 

2 
(7) 

2 2 hM21h2 1-d 
mdyn(p21 = 5 mdyn(M ) k-1 mp*/n* 

with d the ~nomdou~ dimension d = 12(3f-2nt)m’. Indeed, when one combines (9) with 

the flavor-dependenl Current quwi( lnasse3, Lhe large p* behavior of 4, .“Ch masaes 

plOper,y extrapo1atar7 down LO the spontaneous brea!dTwn region Of p* - mo Mew*. 

TO *“mmalile in a siig!lt,y dilferent mwmer, the asymptotic freedom property of 

OCD ellow6 us to ignore Lh‘z 92 dependence of P and ” so that (4, leads to (5,: P(p*l= 

LQ). AI Ihe Jeme the the BXid Ward ‘denmy or equivalently (7) requirea Pb’) = 

zap*) (I.e., m dyn = .C,O) nnd SC,, m”st be non-“enishing in Older thst ITIBUI.~ piom 

.XM. Note clot there is no definite re,stion between P and u as them ,a between P 

B”d c. mir i, because the 0 meson doeJ not appear 89 B pole in the Vector current 81 

the pion occurs in the aXid-“eCtol CUrrEnt W.) mua (5) connects FIga. 1 snd 2 YiB the 

binding equation relation (2) for m in (11) identified 89 m+. The lettel guark maed I” 

the q”Br!i loop9 Of Figs. 1 snd 2 mwt then correspond to rndY” i ml Me” in tha Chid 

limit. Finsliy, therefore, we “my “lake the identification far OCD 

92 i d in (W - m o i 2rndY” . 600-640 Me”. 00) 

Chiral.bres*ing cariections to 00) C”“ld incress (10, to BL most 700 MB”. 

WitI? regard to ttlia numerical estimate for mo, ““c&al tiTeori(lt?l lm”. long 

discovered the need for a o+ 2n exdmnge isobar 0, r”Slll 500-600 Me” in order to 

explain me %I NN ““clear torce.l0 Moreover. IOW erlergy b”d aubthreahold) M 

martsring Lists leads to a lN 04Bml Of magnil”de” ON = 65 Me”. Then in the 

EO”teXt Of the Mrenormalirtd 0 model, WI1 deduce that 12 

ofl i cmgn~m, = 65 Ma”, m. :: I,0 MN. (11) 

. 
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If in fact the 0 meSOn is finally confirmed in the 600-700 MN region, then ,?“I 

above B”aly.1. auggeats the following themelid CO”CI”.iOns: 

a, Because the dynamical binding equation relalio” (2, i3 a model-dependent 

resuit. Ihe presently accepted theory Of asymptoticslly bee QCD with a IOW 

energy n scale would the” be indirectly verified in WJr. it, and perhaps few 

other ‘rsnormalilable field theories, requirer thal a o+ 0 meson gwld mist 

With me - 600-700 Me”. 

b) Such a mss*i”e scalar Gq meson 1. the Child (lymrnetly-9pont.me0u9 

breakdown analog Of the kl,ggs melon (rni”“l the sctlwinger mecilsnism giving 

ma89 IO the Vector bosom) now sought after to verify the SU~2) x “(1) 

SpOntaneOuS,y brakcn gauge the0ry.l~ I, indeed the latter kiigga melo” does 

exist, then perhaps it8 mara can be dynsmicelly determined6 83 the o maaa ,I) 

by GCD. Thh may be done in CO”,U”CLiD” with the gauge technique. 
17 

Fbgure ceptions 
1 

W. 1. SW-s cmwmsnt of the b peudos~dar ~eth~.sel~~t~~ bomd #tat* squsrim 

‘or P& 

Fkl. 2. The o+ 8Cdsl Betha-Salpeter bmmd lltatll I)qUBtim ‘or U(g). 
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